Abstract
Introduction
Hand trauma makes up a significant proportion of the acute caseload of plastic surgery departments in the UK. At least 1.36 million hand injuries are assessed in Accident and Emergency (A&E) departments each year and approximately 2425 patients per 500,000 population require specialist care [1, 2] . Our unit runs a full hand trauma list every day treating several thousand patients per year. In our unit at the Royal Free Hospital we run at least one full-day trauma operating list every day, with between 5-15 day-case hand trauma patients per day. This equates to several thousand patients per year, a picture mirrored in the majority of UK plastic surgery units [3] . Despite high demand for services, there is limited operating capacity in most units, increasing pressure on the operating teams. This can lead to delays in time to surgery, patient miscommunication and in some cases significant errors.
The high volume of hand trauma patients and the lack of theatre capacity can lead to delays in time to surgery, patient miscommunication and in some cases significant errors leading to litigation. Litigation claims against NHS England for hand injury mistakes amounted to £6,066,214.55 between 2004 and 2014 with an average payout per patient of £30,000 [4] . A significant cause of error is inadequate communication with patients which can not only lead to patient harm but can also reduce patient satisfaction with their hospital experience. In particular, it is often difficult to keep patients fully informed during the day of their surgery due to the high demands of a busy trauma theatre list placed on the operating team. Good Surgical Practice, as published by the Royal College of Surgeons, recommends that all patients are fully informed regarding all the details of their surgery including times, potential delays and precise locations [5] .
Anecdotally, there are often patient complaints regarding delays to day of surgery, lack of information regarding waiting times on the day of surgery and patients arriving at hospital at the incorrect time. A common cause of error is inadequate communication with patients which can cause harm and reduce patient satisfaction with their hospital experience.
The use of automatic SMS text messaging systems to improve patient attendance and satisfaction is not new [5] but has not been routinely used by UK hand trauma services. We evaluated the effect of a text messaging service developed by Lister Care Limited (Aylesbury, UK) on patient experience of hand trauma day case surgery. Lister Care Limited (Aylesbury, UK) has developed an automated text messaging service Lister, which is designed to improve patient communication and overall patient experience for patients undergoing surgery. The aim of the service is to provide supplementary information to the details currently given to patients at the time they are booked for surgery and to ensure patients are better informed about their treatment during their surgical journey, thus improving overall patient experience.
Aim
The aim of the study was to evaluate the effect of automated text messaging service (Lister) on patient reported outcomes measures (PROMs) of their experience of hand trauma day-surgery.
Methods
Hand trauma patients admitted to the Royal Free Hospital Day Surgery Unit under the care of Plastic Surgery over a two week period between August-September 2016 were allocated randomly allocated one of two groups. Random allocation was performed using a random number generator via SPSS Version 22 (IBM, Armonk, NY, USA). Twenty patients were allocated to standard practice (control group), and twenty patients were allocated to receive text messages via Lister (test group). Patient phone numbers were recorded at the time of booking for surgery and consent was taken for participation in the study.
Standard practice involved the plastic surgery doctor booking the patient for surgery (either when seen in A&E or trauma clinic) and at the same time providing verbal and written information regarding the date, time, location, type of surgery, type of anaesthesia and potential waiting time of the patient's surgery at the time of booking. Patients were also provided with written information on the above. Each patient was thenalso reviewed by the operating team on the day of their operationsurgery and advised on the approximate waiting time until the operation.
The test group received the same information as the control grouppatients at the time of booking.
They also received a text message update the day before surgery including the date, time, location, type of surgery, type of anaesthesia and when they could eat and drink. They also received a link to the hospital website providing more written information on their planned procedure (e.g. flexor tendon repair) and a number to call if they had any further questions. On the day of surgery, test patients received a text message to update them on their place on the operating list, and the approximate waiting time until their procedure. Text messages sent to the patients were fully automated and no user interference was required.. Text messages were automated via the Lister software.
After surgery each patient was asked to complete a PROMs questionnaire and responses were analysed using unpaired t-tests. A value of p<0.05 was considered significant. Prior to discharge on the day of surgery, each patient was asked to complete a PROMs questionnaire [Appendix 1].
Patients in the test and control groups were asked to answer three questions and their responses were analysed using unpaired t-tests on SPSS Version 22. A value of p<0.05 was considered significant. Each patient was then asked further questions specific to the treatment pathway they
Results
A higher number of test patients (85%) reported that they understood 'very well' the instructions regarding their hospital attendance compared to control patients (65%) ( Table 1) . A higher number of test patients (85%) reported they were 'very well' informed regarding the time of surgery on the day of their admission compared to control patients (65%). Three control patients (15%) felt 'not at all informed' compared to no test patients.Results are summarized in Table 1 . A higher number of patients in the test group (n=17, 85%) reported that they understood, 'very well', the instructions regarding their hospital attendance compared to patients in the control group (n=13, 65%) (p=0.15). A higher number of test patients (n=17, 85%) reported they were 'very well' informed regarding the time of surgery on the day of their admission compared to control patients (n=13, 65%) (p=0.1) (Figure 1 ). Three patients (15%) in the control group felt 'not at all informed' compared to none in the test group.
Overall hospital experience was significantly better in the test group with 16 patients (80%) reporting their experience as 'very good' compared to 8 control patients (40%) (p<0.01). None of the test patients reported their experience as 'bad', compared to 2 controls (10%).
Overall hospital experience was significantly better in the test group with 16 patients (80%) reporting their experience as 'very good' compared to 8 patients (40%) in the control group (p=0.009). None of the patients reported their experience as 'bad' in the test group, compared to 2 (10%) in the control group.
The majority of test patients (n=16, 80%) reported pre-hospital and day of surgery text messages were 'very helpful'. Whilst 15 patients (75%) reported that the test service improved their overall hospital experience 'very much'. TIn the control group, the majority of control patients (n=14, 70%) reported that a text message service providing information before and during the day of surgery would improve their overall experience. (Figure 3 ).
Discussion
The results of this study show that providing supplementary information to patients regarding their operation improves their understanding and significantly improves their overall hospital experience.
The vast majority of patients feel that a text message service is helpful and those that did not receive messages felt that it would be beneficial. The introduction of a service like Lister would bring the UK in line with other countries where this is routine practice and would reduce the workload of busy hand trauma staff. Limitations of this study include the small sample size in both groups which may limit the conclusions that can be drawn from the data. A larger randomised controlled trial would provide higher level evidence of the benefit of the service. In particular evaluation of potential cost efficiencies, such as from reduced cancellations and reduced litigation would be very useful.
The Lister automated text messaging service has the potential to ease some of the strain placed on busy hand trauma staff. Approximately 20% of all A&E referrals are hand trauma related and this figure is set to rise [1] . There are significant pressures on hand trauma units with many frequently exceeding their operating capacity due to lack of beds or operating space [6] . An automated patient information service would ensure adequate information is provided to patients whilst at the same time reducing pressure on operating staff.
The use of mobile phone technology to augment patient care is rapidly becoming a crucial part of surgical management. By 2020 4.6 billion people will have a mobile phone subscription [7] illustrating the need to engage with technology in order to enhance patient contact [8] . Text messaging is an ideal patient communication tool given its accessibility, ease of use, widespread availability and low cost [9] . Several studies have demonstrated high patient satisfaction and improved care outcomes when mobile phone communication has been used, such as in acne treatment and smoking cessation [10, 11] . Text messaging services can also reduce the number of missed appointments which may in turn save hospital departments money and improve operative efficiency [12] .
The Lister text messaging service allows the operating surgeon to generate bespoke messages which can be automatically sent to a selected population of patients. On the day of surgery the order of the operating list can be generated by the surgeon and the text messaging service enabled for patients to receive regular updates on their place in the list and their approximate wait time. We found the system extremely easy to use with very little training required. Our data shows that patients receiving this additional information felt better informed and overall more satisfied with their hospital experience.
Limitations of this study include the small sample size in both groups which may limit the conclusions that can be drawn from the data. A larger randomised controlled trial would provide higher level evidence of the benefit of the service. In particular evaluation of potential cost efficiencies, such as from reduced cancellations and reduced litigation would be very useful.
Conclusions
Our findings show that a text messaging service providing supplementary information both preoperatively and on the day of surgery can significantly improve patient understanding and overall satisfaction of day-case hand trauma surgery. The Lister service is simple to use, accessible to patients and easy to implement in busy hand trauma units. It can be used effectively as an additional tool for providing patient information. 
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